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Situation of Hong Kong & Energy Consumption in HK
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Buildings Consume over 95% of the City’s Electricity.
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Industrial
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Climate

Climate Action Plan 2030+ & Energy Saving Plan 2015~2025 (L R
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http://www.enb.gov.hk/sites/default/files/pdf/ClimateActionPlanEng.pdf
http://www.enb.gov.hk/sites/default/files/pdf/ClimateActionPlanEng.pdf

Policy Address 2020 - Striving towards Carbon Neutrality

TR EE2020F KK &5
Carbon The Chief Executive's _
. ) 2020 Policy Address
Emission

BBt BT

— B
@2018 Striving Ahead with

(2005 base year)

Renewed Perseverance
{ .
- : Enhancing the energy
— ” efficiency of both new and
i P existing buildings

I 20 26 = o W15
EMISSI 3% - > e
REDUCTIL f pe . rv..
MTENSIT 50- 65+ = . l s {8

fe

Source: https://www.enb.gov.hk/tc/sens-blog/blog20200421.html

2020 Policy Address EMSD (1
Climate Action Plan 2030+ a
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4Ts Partnership

4Ts Operation

= [EO7.S RCHS Ea Lo Framework 2. Set a carbon-related
shown in appropriate

metrics — ‘Transparency’

reduction ‘Timeline’
TIMELINE

DEEPENING

2016 2017 2018

ENERGY SAVING IN

EXISTING BUILDINGS

IN HONG KONG TRANSPARENCY /. 1. Set a carbon-related
THROUGH 4Ts' PARTNERSHIP " reduction ‘Target’

D TARGETS

\ 4. Everyone work |
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4Ts Partnership

Relative energy priorities
for buildings in HK

Commercial &
Institutional Buildings

Building design and structure

— Occupants’ behaviour 9

Appliances occupants choose to use e
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Housing
Authority

(commeon areas)

1%

Equivalent to 20% of
electricity in HK

Top 400
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Government buildings
buildings
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4,

Hospital
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Why we need Retro-commissioning?
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Buildings often get out of tune...

B Changes induced by addition, alterations and improvement works
M Drift off control set points
B Drop in accuracy or sensitivity of sensors and sub-optimal maintenance

e Qutdated control system
>+ Unsatisfactory performance of building

* Unnecessary energy losses




What is Retro-commissioning?

P9

A cost-effective & systematic process to periodically check
an existing building’s performance.




Working Stages of RCx

Planning

=
Stage 1: Planning Sage1 L

Stage 2: Investigation

v ebelg L
Buluoissiwwon

Stage 2

Stage 3: Implementation

Bt  Investigation

Stage 4: On-going Commissioning




Working Stages of RCx

-
.

Workshop cum Seminar

4 Feb 2021 (Thu)

0.0
Stage 1: Planning @S

HE

PLANNING k
( \
Collect building design Obtain facility Carry out initial Collect e.nergy . Preliminary Energy Plan for site
& operational requirement » building walk- » consuming equipment » Saving Opportunities measurement & data
information through energy information verification
» Over Provision » Operation Schedule
= » Unreasonably Condition | » Check Operation Range
= e [Human Comfort] » Control parameter &
Gathering building » Check Meter/Sensor Set-Point
information Condition
[Sufficient/Malfunction]

» Check Control Device
Functionality
[Malfunction]

Review Facility
requirement

Meeting with FMO

Site Walk & Check Sensor Condition



Working Stages of RCx

Stage 2: Investigation ,,

INVESTIGATION

Collect trend logged data Id ential Energy Agreement of Measurement Selection of ESOs for
& data analysis » Sa ortunities (ESOs) » & Verification (M&V) Method » implementation
for ESOs

» Add meters and data
logging facilities

» Take logs on the operation
patterns

» By checking unreasonable
operation

Flow meter loT sensor

Current logger

Workshop cum Seminar

11 Dec 2020 (Fri) 4 Feb 2021 (Thu)




Working Stages of RCx

Stage 3: Implementation

IMPLEMENTATION

Implement Selected

ESOs »

Perform M&V Develop final report &
» ongoing commissioning

» Replacement faulty » Ensure efficient operating
sensors and actuators performance

» System tuning and » Tracking energy and system
adjustment performance

» Equipment re-scheduling » Develop KPI and continuous

» Addition of demand monitoring KPI
control facilities » Conduct training for O&M staff

S

-

Workshop cum Seminar

4 Feb 2021 (Thu) E MS D @

Replacing facility
SENsors




Working Stages of RCx

Stage 4: On-going Commissioning @,

ON-GOING
COMMISSIONING

» Update KPI » Update the relevant information
» Calibration of sensor base on change of
» Update Control set-point accommodation & operation




Common Observation from RCx

Example 1: Data log of temp & RH by loT sensors
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Common Observation from RCx

Example 2: Data log of lux level by loT sensors

Unusual night operation
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Unusual weekend operation
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Common Observation from RCx

Example 3: Data log of room temp

Low room temperature in office hours

Temperature Variation for 7 days

A% = A i BE 3% &l

KEEPING AC TEMPERATURE AT

23-26"C

\Adjust set point to meet operational and occupants’ need

EMSD




Common Observation from RCx

Example 4: Data log of chilled water flow and
temperatures

Small AT between CHWST & CHWRT
Constant chilled water flow rate at non-office

ACHP-2 On-site measured Chilled Water Temperature & Flow Rate L.
(From 30/10 Sunday to 31/10 Monday Morning) hours (pa rt load Condltlon)
w—— ACHP-2 /SCHWT, “C ACHP-2/RCHWT. °C ACHP-2/ Flow Rate (I/s) Delta Temp.
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14 I 2800
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Benefits of RCx

-

Low or No cost
(short payback)

-

Provide
appropriate
training to O&M

systems efficiency and
extended equipment
\_useful life

\_

-
Reduce
maintenance cost
\_

> \taff
Improve o r
building Improve
performance system
- reliability
-
Improved building -

Improve occupant
comfort and
productivity

EMSD



Government Project

m Over 200 nos.

Lk wh e

Implementation of RCx

7 years (since 2019)

Municipal Services Buildings
Government Offices
Swimming Pool [
Town Hall

Public Library, etc.
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Green School 2.0 for RCx — Talks & Workshops

‘  PROFESSIONALTALKS WORKSHOP.CUM/SEMINARS
‘ “ 4 -
~ Date: 11 Dec 2020 (Fri) (1 hour) Date: 4 Feb 2021 (Thu) (1 hour)
©® 1s Introduction of use of operating data 1. Online demonstration video
2. Introduction of smart technologies . RCx site evaluation
to facilitate RCx
Green Schools 2.0 + Implementation of energy saving
for RCx measures, measurement and
Date: 15 Dec 2020 (Tue) (1 hour) verification process
1. HKGBC RCx Training and . RCx services and products sharing

Registration Scheme . Q&A

. I
Register NOW! 2 Utilities funding scheme




RCx Resources Centre

n : BETRE HaNe
<) EFERERD O \wg
r = Retro-Commissioning Resources Centre EMSD . -

GOVHK &l — 3418 \ IR MIKIS Search [a A A |sTEMAP| f—

/ Energy Saving Opportunity (ESO) Tips -

Introduction

What's New

Technical Guidelines

I
=]

I

MOC in GBA 4

[ Energy Saving Opportunity (ESO) Tig

Useful Links

Training Events

Seminar Events

enefits of RCx

Useful Links
Benefit from effect of the Buildings Energy Efficiency Ordinance, the design and installation of building
Successful Cases F serviees-iastallation of buildings built in recent years had already fulfilled certain energy performance
requirements. However, building SeTvites—mstallatians_in_new buildings completed with test and
FAQ commission before operation, may not perform as expected after extended us€; GUE to-vereus£2asons SUCCESSfUI Cases

including deviation between design and actual operation, change of usage, behavioral change of
occupants, etc. With high building density in Hong Kong, China, Retro-commissioning can help to
identify energy saving potential from large amount of buildings.

Contact us

RCx video

Sitemap https://www.rcxrc.emsd.gov.hk

EMSD



AWARDS (ORGANISATION CATEGORY)

Name of Organisation

wards & Results

Hanson Grand RCx
(Implementation)
Award

Electric Tower

nergy Saving for All - Awards & Results

One Island East

One, Two Three Exchange Square and
the Forum

Pacific Place

Outstanding RCx
(Implementation)
Award

Gateway Il

Outstanding RCx

(Proposal) Award Great Eagle Centre

Towngas Headquarters Building

Legrtatrve Concl

The Environment Bures and e Electrical
ned Mechnnical Services Depactment jointly

of existing buildisgs. The studert category is to inspire the
creativity of young penpile n enenzy seving and the sylication

organized the “Tneray Saving Champlonship  of resewable energy.
=S} Sehetse 20197 through application of iuowvation with over 80 upplications
and L the enerpy sav vely from nd
#n buildings in the community are tarzeted to be
further enhanced. There are o categories of the
Clampionship Scheme this yeur: the erganisation
autng Campionip Scheme 2013

The Hong Kong Irstitution of Engneens - Buiking Services Divison
¢ &

category and the studest category. The organisation
emegory s to encoursge conceried efforts of orpanisations
i diffrant sectoes o adopt “Retro-comnmsiomng” (RCx)
as n gost effective measure 1o enhance energy efficiency

JUDGING PANEL

i Dr Hon WK LO (Chalrman) ‘)mmc.nmmmm(w

Amancan Socety of Heating, Refagerating and Air —
Condmoning Enginesrs (Hong Kong Chapter)
Resociation of Energy Engineers Horg Kong Crapter]

Blding Services Dperation and Malntenance EXectives Sockety

Homg Kong Assoctation of Energy Exgineers
Energy Institute (Hong Kong Branch)
LEAPS

Hanson Grand RCx [ Implementation) Award
Electric Tower,
HK Electric

Lacated at Ap Lei Chau,
Electric Tower is one of
the opcration bubs of The
Hoagkoag Clectric Co., Ld.
(HK Electric), monitoring
roal-tiane the goacsation and
distribution of clectricity
from Lamma Powsr Station

RCx Continuous
Enhancement
Merit

Lippo Centre

10 its costomcrs, The team has becn adopting Retro-commussioning
(RCx) 10 sdentify and muplcnant various Encryy Saving Opportumstics
(FS0s) in the building, incinding te nce of Al-based system for snalyss

and resums

Ir Colin CLCHUNG (Chalrman)

""'""m"“rm The University ofHong Keng e Prof Dennts YC LEUNG
= City Univensity of Hong Kang e Prof Michael KH LEUNG
W Jacky CLNG
Hong Kong Productivity Councl e Raymond CL FONG
{
¥ Dr Coson KH YU €15 Powe( Hong Koag Limited I Erlc PC CHEUNG
A Bl The Hangkeng Becri Compasy Limited WTCYEE
it HO Sal King e ’
e YEE Kwong Fal he and China Gas e Liensos
It Ambecse CHEN [Leaps Ms Kato KWOK

Secondary and Pest-secondary School Category:
Hanson Grand Award
St. Stephen’s Girls’ College
Tastall the “Save N
More™ to your tap, it cus
instanily boal wates dircetly
10 & preset lemperature. With
8 temperatuse-controlled
valve at the outlet, walcr 5
relcased only aficr reacharg
a designated temperature
This can belp reduce encrgy
loss im tamks and pipes. In \
addition, water will sot be

and reduction of power consumption in data ceatre
coutisouly reviewing the opesation ased optissizing the cxiviing MVAC
systems, use of TS LTD lamp: in some aress with smat cootrals, eto. With
the team's exsellent eftiets in implerenting the RCX strategies from Year
2013 fo 2015, HK Electric’s Electrie Tower bas achieved a sigaificast

wsted duriag The infin-red sensor installed in
the g on sbower bead alkows wter (o fow ouly when ecessary, Water
conmmption datn recorded by s brile-in water marer will be traneterred
wia ToT to cae’s mobile phoae app which facilitases the vser o properly
plan cac’s water usage. [u additios, this device couiders the use of

RCx Special
Challenge Merit

RCx Technical
Approach Merit

Belilios Public School

Three Garden Road

soduction of cleetricity s of 0%,

Cathay City

RCx Merit Award Mikiki

L'
www.energysaving.gov.hk/ ;&

eschampion2019/en/awards/index.html

Ocean Centre
Ocean Terminal Extension

Sun Hung Kai Centre

wamewaler o et clectricity for coegy recovery

Primary School Category:

Hanson Grand Award

PLK Dr. Jimmy Wong Chi-Ho (TIn Sum
Valley) Primary School (Chan Hol Chun)

Ching)

AWARDS (ORGANISATION CATEGORY) AWARDS {STUDENT CATEGORY)
Award Narme of Organisation ] dary and P a1y I
Hanson Grand ACx St Stephen's Grls College (Chang Wisg Lur, Hung Doren Elene.  PLK Dr. imeny Weng Ghi-Ho (Ti Sum Vidley) Primary Sthool
Derplementation)  Electric Tower Leung Man Yi. Ma Ka Po, Wong Tsz Tungl (Chan Hol Chan)
o ity University of Hong Kong (Wan Ho Ching) ¥ing's Callege Ofd Boya' Assodation Primaty School No. 2
Orwe Idand East (Loe Cheuk ip:
Shain Tak Fraternal Asscclation Yung Yau Colege
Dimplementation) f::“'"""’“b‘w Senreand o*:;" {Choung Wing Yin, Tang Wal Yan Wang Tez Yau PLK Hok20n East Primary Scsool (Chan Tng Hei)
-y s
Pacsfic Place S Teresa Secondary School (Chan Cheul Yig, Chow On Yuet, St Peul's Primary Catholic Schoal (Cheng Ching Lamd
LIFKYL, Gae Cuiyd
Catrieny ¥ The University of Hong Kong Kwok Ya Ha, 2hang Yingguing! » Schodl (Tung o
. | o b 3 et Bt
Outshud Groat Eaglo Contro HKUGA Prienary School (Melisss Creel
roposal) Award et e Shek Mo Yngl
» : Pttt i HEUGA Primary School (Eekhof Veronical
Vowigs Hesdquerters Bhikiag LK Caenen Tan Ska Lin Primary Schaol (hal Cheu Min)
T s HILIGA Callege (Chua Man Shan, Chan Hei Lui Klanda, LI Hosizae Exst Pemary School (YW Fokd
Inhancoment | Lippo Centre LeeToz Hi, Lesing Wing Kal Schox -
Mot Hanson Merit SXK.H Traung Kwan O Kl Fak Frimary School i Yan Yol
Awards St Matshew's Lutheran School Saw Mau Ping) ICho Nga Ching)
""”'“""_m BaMios Public School HIUISPACE Community Collge (Ve Y1 K Yer erieetyend
RCxTechnical | St Pauly Primary Catholic Schoal (#ang Cheuh Laars
Thiee Gaeden Foad
Approach &V\; mz ::r‘ (Ma Shi Lun, Chng Tin O1, Tal Koo Primary School [Chuk Wal Kiu. Awa)
Cathay Cry Tai Koo Primary School (Lo Wing KI, Rachall
RCKMerit Award |y iy eng Keng PLK Hoszo0 East Prmary Sehool
Particpation
P School Awards | St Terwsa Secondary School St Matthew's Lutheran School e Mau Ping)
Best! a .
Ocean Terminal Extension Award s Hot Ying!
BestPotential | St Teresa Secondary School (Chan Cheuk Vi, Chow On Yust,
S Mung Kal Centre Award LAY, XUE Cuty)

~o% Emsp ()


http://www.energysaving.gov.hk/

What Have Been Done?

Air Handling Units (AHU)
supply and return air Planning
temperature reset “niadl

Optimisation of quantity of
operating chilled water pumps by
the lowing the operating frequency

AHUs § o Energy = Optimisation of chiller plant

Static pressure reset é’ %% Saving § secondary pumps in decoupler
"~ -\ Opportunities ‘g? system |

Use of photocell and (ESOS) = (Primary and Secondary Chilled

Water flow Balancing)
occupancy sensors

Use CO sensor for
demand ventilation of
carpark

EMSD ()



What Have Been Done?

Use Variable-speed-drive (VSD)
control for air-side and water-
side equipment (AHUs/ Pumps/
Fans, etc.)

Upgrade of the aged air-cooled
chilled water plant to water-

cooled Planning

Stage 1

g Ener fE for AH
Al-based system for data § o e_ gy < Use of EC plug fans for AHUs
collection, analysis and 2 Q Saving 5 3
o= oy ® = c%
system control Opportumtles ?g Lift modernization with Variable
(ESOs) > Voltage Variable Frequency

(VVVF) system

BMS for chiller plant
e’ data collection, analysis
and system control

WWW.energysaving.gov. hk/eschamp|0n2019/en/awards/|ndex html
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RCx Training and Registration Scheme

Launched in 26 November 2019 *
HKGBC

Retro-Commissioning

Significant Savings at Minimal Cost ?
Join Now

Organised by HKGBC

Registration Scheme RCxDirectory CPDEvents Trainings Resources ContactUs Login

‘“ )! w w

Supported by EMSD and different RCX Tra‘]’h]ng’and Registration Scheme 15 Dec 2020 (Tue)
p rOfe SS i O n a I b O d i e S As part of the HKSAR Government’ s Climate Action Plan, the Environment Bureau has launched a 4Ts partnership programme

romoting RCx to building owners is one of the key initiatives. Although RCx can achieve savings with short payback period, it is stil
1ot widely adopted by the industry. One of the key challenges is lack of trained practitioners, professionals and services providers.

ackle that challenge, a comprehensive and syst: tic training programme under a RCx Training and Registration Scheme should b«
n place to build up the capacity of the industry. The Hong Kong Green Building Council, with the support by EMSD and othe

3 t i e rS Of p ra Ct it i O n e rS : - srofessional institutions, will organise relevant training courses for local engineers and stakeholders to fulfill the training requiremen

= RCx Practitioner Level 1 E E _— . ‘
= RCx Practitioner Level 2 EMSD i Y o™

Investigation

o RCx Professional



Utilities Funding Schemes

Eco Building Funds %% 18 E 4
CLP@+&E Eligibility

Buildings Energy Efficiency Enhancement Projects

’. Energy for Brighter Tomorroes

* Residential Buildings * Retrofitting of building services installations
 Commercial Buildings * Retro-commissioning
* Industrial Buildings  Building-based smart technologies
o Let's Save Energy Together E E
L D and Enjoy A Host of Benefits

= 2%

n [
Subsidy ceiling increased to

A A | { |
b AL A A A A : :
A o - g i e TIIIIIIIIIIG
PRI LT TR T e e P A Y DRSS 3“1-‘?-"-{-"\‘9_6.*“ E

15 Dec, 2020 (Tue)

EMSD



Utilities Funding Schemes

Smart Power Building Fund (SPBF) & ' |& | HEMFES

Oﬁ’)

\\\v\o I‘%}ﬂ

HK Eleclric

N wisme

smart
O0° power

RFEEE
BUILDING

FUND

Eligibility

Buildings Energy Efficiency Enhancement Projects

* Residential Buildings * Retrofitting of building services installations
* Education, Welfare & Community * Retro-commissioning

Organisations

* Building-based smart technologies
 Commercial and Industrial Building

¥

15 Dec, 2020 (Tue)

EMSD ()

Subsidy Cap for each building

$025'$05 million
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The Chief Executive's
2020 Policy Address
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- b Renewed Perseverance
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